Substance P elevates intracellular calcium in both neurons and glial cells from the dorsal horn of the spinal cord.
1. We used microfluorimetric measurement of [Ca2+]i to identify substance P-sensitive cells acutely isolated from the dorsal horn of neonatal rats. We then used morphological, physiological, and immunocytochemical criteria to delineate two distinct populations of substance P-sensitive dorsal horn cells. 2. One population of cells with small-diameter cell bodies and many fine processes responds to substance P by releasing Ca2+ from internal stores. Many of these cells express the O4 surface antigen, and are thus likely to be glial cells, probably from the oligodendrocyte lineage. None of the cells with glial attributes respond to N-methyl-D-aspartate (NMDA), providing further evidence that they are nonneuronal. 3. In a second population of dorsal horn cells, substance P elevates [Ca2+]i by promoting Ca2+ entry. This class of cells is morphologically distinct from substance P-sensitive glial cells in that it exhibits large-diameter cell bodies, has smooth tapering processes, and is sensitive to NMDA. This second class of cells is therefore likely to consist of neurons. 4. Consistent with the identification of different mechanisms of Ca2+ elevation in the two cell types, the kinetics of the substance P-evoked release of Ca2+ in glial cells is very different than the kinetics of the Ca(2+)-entry response evoked in neurons. The glial cell response had a rapid average rate of rise (mean = 260 +/- 105 nM/s) and relatively brief duration (mean = 7.6 +/- 2.2 s) whereas the neuronal response had a much slower rate of rise (mean = 10 +/- 9 nM/s) with a much longer duration.(ABSTRACT TRUNCATED AT 250 WORDS)